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indications

1. Acute or Chronic use in the Treatment of the
Signs and Symptoms of Osteoarthritis and
Rheumatoid Arthritis

2. Management of Pain

CELEBREX ™
(celecoxib)
Capsules
Agenda
introduction Dr. Richard Spivey
. Overview Dr. Philip Needleman
. Discovery & Pre-Clinical Dr. Peter Isakson
Development
. Pharmacokinetics/ Dr. Aziz Karim

Pharmacodynamics

. Clinical Efficacy Dr. G. Steven Geis

. Clinical Safety Dr. G. Steven Geis
. Summary Dr. Phillp Needleman

Major Conclusions

1. Celecoxib is effective in treating OA, RA, and Pain

2. In osteoarthritis, celecoxib given once daily or in

divided doses is equally effective

3. Celecoxib is a specific COX-2 inhibitor that has
an improved safety profile compared to mixed
COX-1/COX-2 inhibitors

4. The clinically significant differences in Gl effects
compared to NSAIDs warrant specific changes in
NSAID Gl Class Labeling
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Mechanism of Action of NSAIDs:
The Vane Hypothesis

1990 Hypothesis: 2 COX Isoforms Exist

Arachidonic Acid

NSAIDs:

Cyclooxygenase { Antl-inflammatory
A

X
)

Prostaglandins

Support Renal and Protect Inflammation and Pain
Platslet Function Gastroduodenal
Mucosa
1 .

112000~ ACamiden

Gastrointestinal Toxicity
Renal Toxlcity (rare)

Arachidonic Acid

/ \ (block MRNA expression)

COX-1 CcOoXx-2 -

(Constitutive) (Cytokine Inducible)

Glucocorticoids

NSAIDs

Stomach Inflammatory Site:

Intestine « Macrophages
Kidney * Synoviocytes
Platelet * Endothelial cells

2 11309 — RaCamtbam

COX-2 Inhibitors:
Mechanism Based Drug Targeting

Arachidonic Acid

N\

Breakthroughs in Anti-Inflammatory Therapy

COX-1 cox-2 specific COX-2
(Constitutive) (Inducible) inhibitor
. Celebrex
(celecoxib)

Stomach Disease Targets:
Intestine o[Arthritls

Platelet * Colon Cancer
* Alzheimer's

3 10200 — AdCaniian

* 1897 Invention of aspirin
* 1963 Development of NSAIDs
e 1971 Mechanism of aspirin

* 1990-91 Paradigm shift - Discovery of COX-2
e 1992 Rational drug development begins
* 1998 Delivery of a new class of drugs
~ Delivers the effectiveness of NSAIDs in arthritis and
ain
- grovides greater safety than the NSAIDs
— Differentiated class with a clear therapeutic index

4 1M — AgCamben

COX-2: Targeted Drug Discovery

Identification and Evaluation
of COX-2 Inhibitors

Scientific Objectives:
- Mechanism of Specificity
- Evaluation of the COX-2 Hypothesis
- Efficacy and Safety Profile Consistent with
COX-2 Specific Mechanism

—» Clinical Evaluation

In vitro pharmacology
—RBecombinant human COX-1 and COX-2
- Cells
¢ In vivo pharmacology

- Selectivity

- Anti-inflammatory and analgesic activity
* Safety
— Acute and chronic

6 11— et
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Enzyme Inhibition Profiles of
Celecoxib and NSAIDS

Enzyme Inhibition Profiles of
Celecoxib and NSAIDS

Enzyme + Drug Naproxen

® hCOX-1

+ Arachldonate -8~ hCOX-2

% Control

Measure
Prostaglandin

human Y yed in vitro

uM

7 11398 - AaCambtan

Ibuprofen Naproxen

® hCOX-1
—&- hCOX-2

8 1 3% — AeCamitan

Enzyme Inhibition Profiles of
Celecoxib and NSAIDS

Enzyme Inhibition Profiles of
Celecoxib and NSAIDS

Celecoxlb Ibuprofen Naproxen

“%Control
2 a

-]
0.0
0.1
1
»
100
1000

uM

Glerse et al , Blochem. J. 308:479, 1986
Penning et al, J.Med Chem. 40:1347, 1987

112084 — AdGamban

Celecoxib Ibuprofen Naproxen

& hCOX-1
8- hCOX-2

10 1 D% — AdCamidan

Inhibition of Cyclooxygenases in vitro

Inhibition of Cyclooxygenases in vitro

ICso (1M)
Diclofenac 0.03 0.01 3
Etodolac >100 54 >2
ibuprofen 38 117 04
Nabumetone (6-MNA) 82 >1000 <0.1
Naproxen 32 235 0.1

Qierse ot oi , Blochem. J. 305:470, 1996

11 11178 — AdCamttn

1Cs0 (L)
Celecoxib 15 0.04 375
NH,

ot
J\Q«N

12 330 m — AdCondtan

Perning ol al, J.Med.Chem. 40:1347, 1987
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COX-1 with flurbiprofen in the COX-2 with celecoxib in the Mechanism of Celecoxib Enyzme Selectivity
active site active site

¢ Binds to a side pocket unique to the COX-2
active site
* Selectivity is due to a novel mechanism:
- Low affinity, competitive inhibition of COX-1
— High affinity, non-competitive inhibition of COX-2; very
slowly raversible
—Duration of action longer than pharmacokinetic T, ,

1D m — AgCamtian

Ploot, Lolt and Garavito .
Nature 387:243, 1084 14
Identification and Evaluation of A ige :
oy ssessment of Specificity with Human Platelets
COX-2 Inhibitors P y
]
In vit h I e COX-1 %
[ ° oa thid. +, a
n vitro pharmacology oCoc o +Ar TxA, Aggregation
- Recombinant human COX-1 and COX-2 o®
| Platelet:
-Cells (in vitro)
* In vivo pharmacology
— Selectivity
— Anti-inflammatory and analgesic activity . .
» Safety ; ?";{;;“"‘M.
— Acute and chronic ¢ ™ Blood A s s
Bleeding Time (nvir) coxa 2 erum txB;
15 1290 = AeCombian 16 19300 — arniten
Effect of Single Dose Celecoxib on Effect of Single Dose Celecoxib on
Human Platelet Aggregation and Serum TxB, Human Platelet Aggregation and Serum TxB,
& Plasebo =i~ Celacorib 400 mg B Placsbo A Celecoxib 400 mg
@ Celecoxib 100 mg & Celecois 200 mg @ Calecoxib 100 mg &= Celacont 000 mg
~§- Ibuprofen 800 mg - Buprofen 100 mg
' Aggregation . Aggregation Serum TxB,
o - LA 100
§ g 0 o o F
3 i3 . B
5" g 5:
g i - 3 i p g" .
P is g,
i ) ; i
hre0 2 4 8 g 24 ered 2 4 8 8 24 T w0 2 4 6 a8 24
Does Hours Dose Hours Dose Hours
Single dose; ne? * P%amve baseline McAdam ol al, PNAS (in press) Single dossi n =7 . Pgan v baseine
17 1D — MComiion 18 1108 — AdCamitan
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Effect of High Dose Celecoxib on Serum TxB, Whole Blood Assays of COX-1 and COX-2
& Placebo (na11) .. COX-1
-8 Calecoxib 200 mg BIO (n=11) . - .
200 & Calecoxib 400 mg BID (n=10) ‘:;::o
<y~ Naproxen 500 mg BID (n=10} o ©° COX-1
250 000 o +  Arachidonate TxA, TxB,
=4 e® TxSynthase
ém 200 Platelets
H
~ = 150
d‘ e
i COX-2
so -
5 _ LPS —» —» PGE,
Day 1 Day 1 Day 7 Day 7
predose 2hrs <30 min 2hrs
*p<0.05 ve. Baseline-oversil comperison Monocyte
19 188 AdCambban 20 1208 — AdComtian

Relationship of COX Inhibition

Whole Blood Assay of Celecoxib ex vivo to Celecoxib Doses in Humans
Range of
therapeutic
plasma levels
250 Plol0) &5 1 a5 250 7 200- 400mg/day [
CAASSTXE, .
204 AR BTN 20
g Law B g sCOX-1L » T
. é 150 » é é 150 1 \/ * §
o i d" o~ i &~
§ 100 [y X § 100 - E
“ T «COX-2+ * 1 eCOX-2 .
. | LPS—>PGE, o ]
o o T p o ° o o T ,:. w °
Celecoxib (M) Celecoxib (uM)
21 11305 — AsCamiter 22 01— AdComiden
; Identification and Evaluation of
Celecoxib Platelet Effects COX-2 Inhibitors
* No effect of celecoxib at 2X the maximum * In vitro pharmacology
therapeutic dose on: - Recombinant human COX-1 and COX-2
— Platelet aggregation — Cells N
- TxB, production *In :VL:;: armacology
- oe i
— COX-1 sparing L v . .
- Anti-inflammatory and analgesic activity
¢ Safety
- Acute and chronic
23 1918 AdCamtten 24 e — AeComiden
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Effect of Celecoxib on Acute Inflammation

Effect of Celecoxib on Acute Inflammation

A Paw Volume (mt)

-6~ Vehicle EL
w2. - — Naproxen
,. ~ Celocoxib ‘1 Normal
Inflamed

H
PGE, (ng/paw)

a4 -

A Paw Volume (ml)
°

02

Lo

T
Vehicle C-ht:ox(il':l Naproxen !

¢ c"'IW‘“"‘ Time hr) Seibert ot &, PNAS 91:12013, 1984
Zhang of s, JPET 263:1082, 1587
25 111098 — AsContan 26 11309 — AaCombdan
Cyclooxygenases in Acute Inflammation Specific COX-1 Inhibitor
- HN
o e}
_{_ N , o
s ] X
s \ COX-2 — Inflammation N—N N
o i . s
g | § Pain s .
g k 3
a | 7 a
/ COX-1 .
// SC-560 Celecoxib
Basal Inflamed Co: COX-1 0.009 15
(M, COX-2 63 0.04
27 1913008 — AdCantter 28 - 120 — AdComtien
3 e . Inhibition of COX-1 is Not
In vivo Specificity of SC-560 Anti-inflammatory or Analgesic
Edema Hyperalgesia
120
100 8 ;
5. + Air Pouch (COX-2) £ . -
§ 2 )
Y e 3 os iz
g $ ci
g 40 3 os g'§
& 2 a Gastric Mucosa (COX-1) S , 38
b o1 1 10 100 ol 2
SC-560 (mg/kg) Normal  Vehicle SC&O Ooloeoxlb
Smith ol al, PNAS 95:13313, 1098 Smith ot o), PNAS 95:13313, 1988 + Carragoonan
29 11220 = aann 30 1130 — haCantten
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Rapid Reduction of Pain by Celecoxib

Pain Response (sec)

Celecoxib, p.o.
‘ Vehicle

Ketorolac, p.o.

Pain Rasponss (sec)

Time (br) Time (hr)

* P<.08

Zhang et al, JPET 283:1069, 1907

1) DM~ aCamtben

Rat Adjuvant Arthritis

*Mononuclear Cell Infiltrate ===

*COX-2 expression & Normal Paw
*Marked PG Production “w Adjuvant

N “x «+Indomethacin
*Edema and Joint Destruction ~  + Celecoxib

& + Dexamethasone

Begin dosing

Paw Voilume {ml)

" o " L
o 4 8 12 18 20 24
Day After Ad|uvant Injection
Uipeky and Isakson J. Aheum 24:9, 1987
32 113098 — AeComttan

Effect of COX Inhibitors on Rat Adjuvant Arthritis

Conclusions

g ™ Celecoxib £0, = 300 ngml + Specific inhibition of COX-2 by celecoxib results in
g <ol e the same maximal efficacy as Inhibition of both
£ 7 COX-1 and COX-2 by NSAIDs
® * Therefore, in animal models COX-2 is the
N , . therapeutic target for NSAIDs
Dose (mg/kg/day)
33 113098 — AaCamvan 34 2038~ AeCariar
ldentification and Evaluation of
COX-2 Inhibitors Two Forms of Cyclooxygenase
« In vitro pharmacology Arachidonic Acid
- Recombinant human COX-1 and COX-2 / \
- Cells
¢ In vivo pharmacology COX-1 COX-2
- Selectivity
— Anti-inflammatory and analgesic activity 1 PGs l PGs
* Safety ) G.l. Tract Inflammatory Cells
— Acute and chronic Platelet (TxA) Female Reproduction
= Rat (6 months to 2 years) Kidney Kidney
« Dog (1 year) Most tissues Brain
35 10 298 = SeCamian 36 W — AeCamiden
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Preclinical Toxicology of Celecoxib
Relevant to Mechanism

37

¢ Pregnancy

- No effect on ovulation or lediiity

— Effects on embryo viability (implantation) at exposures
6-12 fold therapeutic

* No adverse effects related to:
— Bleeding
- CNS
* Renal
- No renal papillary necrosis
- Transient anti-natriuresis in rats
* Gastrointestinal
- Chronic salety established at exposures 3 to 6 fold
therapeutic in sensitive species (rat and dog)

11— A

38

COX-2 Inhibitors:
Mechanism Based Drug Targeting
Celecoxib
COX-1 COX-2
Gl Tract Arthritis
Platelet Pain
'
Specificity + Maximal Efficacy = Specitic COX-2

Inhibitor

11130 3 — AcCambdan
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Celecoxib: Clinical PK

O Basic PK Profile

@ PK in Special Populations

© Drug-Drug Interactions

O Population PK/PD Analysis of
Pivotal Clinical Trial Data

© Bioequivalency: Clinical Trial
Batches vs. Commercial Formul.

\ " Y

P450 2C9

Hydruxylation
1Rate Determining)

Inactive Akcobol
Metabulite SO,NH,

Celecoid
MW « 31

Urtne e ci% Urise a <l % E
Yocrsw 1% Fecen s <I% H
§
S R
N
rd
Conjugation N
Glucuronide-OO!
Glucuronide of the Imactive Acid
id M Metabulite (msjor)
Acid Metabolite L Metabolite 02N
Urise = 1.5% }m.l.n.n
Feces» <1% Fecerm $44%

Plasma Conc., ng/ml

Mean (SD; N = 24) Plasma Concentrations of Celecoxib Following 200 mg
Single Doses Given Under Fasting State or With High Fat Breakfast

1200 T T T T
Celocwh Siogie Dt PK
Deame = 198 mg;: Foating
1000 | <
Coomx -700 aghm
800 F Tmes <30k : 4

High Fat AUC (Sah) - 7o cagrmly s
600 | (.7 B 1753 3

\ Varf - 0L
wo b Fasting Bffoctiva T,y - 11 hr 1
200 | -
0 1 e 1 A A =
o 4 ] 12 16 20 24
Time, Hours

Celecoxib: Clinical PK

PK in Special Population
O Effect of Age, Gender, Weight and Race
© Effect of Hepatic Impairment
© Effect of Chronic Renal Impairment
O Effect of Diabetes (NIDDM)
© Effect of Osteo- and Rheumatoid Arthritis

Relationship Between Celecoxib CL/F (Adjusted For 70 Kg) and Age (N=112)
[-010 Renul Elderiy; 015 Youog va. Elderly PK; 017 MTX lateruction; 043 BID va QD PK |

[ CLIF (70 Kg) = 48 0.226"Ape (r = 8.334; p < 0401) ]
100 T T 7TT' = T T

! « No Gendor EfTors aa CLF
- | » CL/F M-40% Lowerin
S wf v ° Africes Americens
: * Lowest CLIF in Seb. 221
$_ o o (1CY Pror Motabalines)
o8
e or o 1
@ <]
A & o o ]
3 o, © o o °
32 er, ..an ® o o i o 1
2= p-- [- R it o o do8
Sl AL S SRR 4 T
i L oo 18 oo ik ]
Z S ' <
o 4° o & o
'
0 H I
10 » 30 C

Plastus Conc., ng/ml

Mean (SD; N = 11-12) Steady State Plasma Conc.-Time Curves of Celecoxib
in Hepatic Impaired Patients (g ) and Matching Healthy Subjects (O)
Following Celecoxib 100 mg BID

Caild-Pugh Severity Classilication B
Child-Pugh Severity Clamification A Evideace of Hepatic Sy sthetic Dystunction
T PYofor, i ADsein o jor; T BSrebin

i
H
i
H




Six Subjects (Out of 1566) Showing U Ity High Exp ¢ of Cel ib

2 018 o8 93 F | Caacmsisa

o

o | o2 | 33 | 781 | M | Ceucmsian 200 S440q0) | 366 284

(e net

a7 24 | 68 | 862 | F [Am Amer 100 NA NA 1w
m e

1 | su | 8 | s | F |At Ao | 20 NA NA s
amam

Neae: Sabject UL, ndy 968 wud rubject $031, stady -073 ware the same robjact pavikcipating In Iwe diffarent dndive

st Two ljours

on Day 8 Fullowing Celecuxib (600 arg BID) , fbuprofen (300 mg TID) or Placebo
Study N49-97-02-065

%, Platelet A ggregution Response
1o Arachidonic Ackd

Codecanth (Nat)
Paproken (N=12)

4
P

Drug-Drug Interactions

NSAIDs Decrease NSAIDs Undergo NSAIDs Are Highly
Renal Blood Flow [l tepetic Metabolism [] []  ProteinBouod [
Effect on Drugs | |- Effects on Drugs | | | Protein Binding
' Eliminated Mostly: that are also ' :: | | Displacements and
. by the Kidney: "} |-* Metabolized by_."] | {Clearance of
= 2| . the Liver 2C9) i ;Other Drugs
— :-Me!holreuu - « Warfarin : - e Glyburide
'+ #Lithium ; * Tolbutamide i }':
: « Phenytoin -

Mean (N = 14) Methotrexate (MTX) Plasma Conc. In Patients Following
Their Usual Therapeutic Doses of MTX (5-15 mg Weekly) Given Alone, and
After 7-Day Treatments With Placebo (BID) or Celecoxib (200 mg BID)

Effect of Celecoxib 200 mg BID on Pharmacodynamic Response
{Prothrombin Time) to Warfarin QD

[ (@ ) Warfaria Aloge (A; N2 12) = (@ ) Warfaria + Placebs l
40 — (© ) Wurfarin Alame (B; N » 12) —( Q) Werfarin + Caleconid |

3s | [ WarteriuDase Turaion ] N f |

Mean (SD) Prothrombin Time, Secands
-
2

E!-m% 9

Dreg Efectaa T | B

80
t

300 v T T T T T T
250 | 4
O =MTX Alone
'g 200 b A = MTX + Plagebo ]
:r © =MTX + Celecoxib
£ st 1
&}
g
g 1of 4
-
50 4
o L 2 . °
0 4 ] 12 16 20 24
Time, Hours
Celecoxib: PK Summary
© Achiral, Low-Solubility-High-Permeability Drug With Systemic
Avaliability of ~73%
® CUF -500 mVmin (~30 Uhr); Vss/F ~400 L; Effective T, ~11 hr;
E ive Hepatic To litos via P450 2C9;
Protsin Binding -97% and Concentration Independent
@ Advantages of Dosing With or Without Food and Potential For
Once a Day Dosing
— T —————
© Lower CL (higher AUC) in Elderty Women (Lower Body Weight), in
Patlents With Moderats to Severe Hepatic Impairment and in African
Americans
® Lack of Drug-Drug Interactions Commonly Encountered With NSAIDs

(MTX, Lithium, Warfarin, Phenytoin, Gly T

.?/ ' BEST POSSIBLE
- (:O/ﬂm.
SV KA S

Mean (N=12) Steady State COX-] Mediuted F
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Celecoxib
Clinical Efficacy and
Safety

20 Nov 98 - Adwacry Cammewe

Hypothesis

Specific inhibitors of COX-2 will be
anti-inflammatory and analgesic without

the typical side-effects of NSAIDs

2 30 Nov 84 - Advmary Commies

Celecoxib - Clinical Objectives

Indications Differentiation

¢ Osteoarthritis e Gastrointestinal
* Rheumatoid ¢ Platelet
Arthriti
rins * General Safety
e Management
of Pain

30 N 00 - Ay Commiine

Celecoxib Clinical Program Overview

A

¢ Studies:/ 51

R ra—

. Patlents/Subjectéxis_’/‘,gzz 3
* EndoscopyX > 4,700 pgggn@

* No. Patients with > 1 Year Exposure:

981 - NDA
2,443 - Safety Update
« Patient Years: 3,283-NDA
5,005 - Safety Update

30 Nov 84 - Adviaary Commanas

Celecoxib - Clinical Objectives

Indications Differentiation
» Osteoarthritis * Gastrointestinal
* Rheumatoid * Platelet
Arthritis

* General Safety
» Management

of Pain

0 Mo 28 - Advmawy Camrm

Pivotal OA Studies

f'g g ¢ 12-week studies
—2 knee
-1 hip

a) . 6-week studies

-2 knee

0 Maw 28 Adwmacey Commme
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Design: 12-Week Studies

Measures of OA Efficacy

Patient’s Assessment of Pain (VAS)

Placebo BID
Celecoxib 50 mg BID * WOMAC OA Index
Ostecarthritis Flare Celecoxib 100 mg BID - Pain
Celecoxib 200 mg 81D - Function
Naproxen 500 mg BID .
T T | - Stiffness
Week 0 2 s 12 « Patient’s Global Assessment
Arthritis Assessments X X X x * Physician’s Global Assessment
* SF-36 Health Survey
7 20 e D - Aepemary S yee— 8 T Now 98 - Advmmry Commaws:
12-Week OA Studies Patient Disposition: 12-Week Studies
Study No.
80 O Placebe (nsssd)
020 021 054 O Cetecoxid 50 mg BID (n=871)
index Joint Knee Knee Hip Total 2 e A © Celecox® 100 mg BID (n=tad)
t - @ Colecoxid 200 mg BID (n=448)
Treatment Group (n) o B Nagraxen $00 mg BID (=831}
Placebo 204 242 218 664 E P
Celecoxib 50 mg BID 203 252 216 671 5 .
Celecoxib 100 mg BID 197 240 207 644 e 20 o
Celecoxib 200 mg BID 202 233 213 648 ° X 5
Naproxen 500 mg BID 198 226 207 631 o B B
Total 1004 1193 1061 3258 Completed Treatment Adverse Other
Fallure Event
Planned sample size - 200/group r;::n:::nl ditferent trom placeba; p<0.08 Withdrawals
9 P pve— 10 Y ve—
Patient’s Assessment of Pain Patient’s Assessment of Pain
4 Placebo -4~ Colecoxib 100 mg BID -¥- Naproxen 600 mg BIO - Plecsbo A~ Celecord 100 mg B0 -V~ Wagrozen 530 mg BID
@~ Celecoxib 50 mg 810 -9 Calacoxib 200 mg BID @ Calecoxib 50 mg BID -@— Celecoxid 200 mg BID
-~ 80 ~ 80 80
w w
v 7]
# 70 « 70 T0
io i o
E % EW so
;;40 ;40 40
; n:‘r—"l'_'l"‘——'l ; O’rL T T 0 ?—-—r T 1
o 2 6 12 o 2 8 12 0 2 [ 12
Weeks Weeks
Study 020 (Knee) Study 020 (Knee) Study 021 (Knee)
Scale = 0-100 Scale « 0-108
11 12
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Patient’s Assessment of Pain

M Placebo A Celocoxib 100 mg BI0 ¥~ Naprozen 500 mg BIOD
@ Colcoxib SOmg BID - Celecaxib 200 mg BIO

Id
fi
s

I)r ; 6 12 0 2' 6 12 (; ; ; '12
Study 020 (Knee) Study 021 (Knee)

Scale « 0-100
13 20 Nov 38 - Adwacry Cammews

Study 054 (Hip)

WOMAC - Physical Function

& Placebo & Celaconis 100 mg BID ~- Nagrozen 800 mg BID
@ Celacoxid 50 mg BD - Celscoxd 700 mg BIO
40 © ©
vy
2 s 3s 35
c
H b
z % L % 30
‘x 25’ 25’ 25’
04— v 0 v O d
o 2 12 0 2 12 o 2 12
Weeks
Study 020 (Knee) Study 021 (Knee) Study 054 (Hip)
Scores0-80
14 0 o 98- Advamny Carmereme

Hip OA Pivotal Study - 054
SF-36 - Physical Health Domains

O Placebo (na218)
O Celsoonb 50 myg BID (ne216)
. O Celecoxid 100 mg BIO (=207}
W Celecoxib 200 mg BIO (na213)

Design: 6-Week Studies

Placebo BID

g " g e S0 me B0z Osteocarthritis Flare Celecoxib 100 mg BID
€
g 10 ;
o Celecoxib 200 mg QD
€ 5 T 1
b Week 0 2 6
= 0
Arthritis Assessments X X X
-5<  Physical Role Bodily General
Functioning Physical Pain Health
Scale=0-100
. Sl!nlﬁ:.ng different from placeba; p <0.08
15 PY Y — 16 2o 80 Advmory Commien
6-Week OA Studies Patient Disposition: 6-Week Studies
100 Placebs
Study No. ] S Cd.anl:T:‘)u BID (ned74)
060 087 a 80 4 D Celecoxd 200 mg QO (nedSd)
Index Joint Knee Knee Total § e
Treatment Group (n) E
Placebo 232 244 476 5 91
Celecoxib 100 mg BID 231 243 474 & 4
Celecoxib 200 mg QD 223 231 454
Total 686 718 1404 0 -

Planned sample size - 200/group
17 0 e 80 - iy Cormmitns

18 L er—
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Patient’s Assessment of Pain

4 Placeo
@ Celecorid 100 mg BID

- 8o e -4 Celecorid 200 mg OO
]
“ 7 70
$ 60 60
E s 50
2w “«
>
0 T [} v 1
0 2 [ 0 2 [
Weeks
Study 060 (Knoe) Study 087 (Knee)
Scale = 0- 100
19 30 Nw 2 - Advwory Cammawes

WOMAC - Physical Function at Week 6

Placebo ' 100mg | 200 mg

a5 35

[
]
c 30
€
3 . .
-3 .
e .
‘§ 25 25

“ Z

1 -

f T T , } T ]

BID a0

Celecoxib Celecoxlb
Study 060 (Knee) Study 087 (Knee)

Sooree0- 68
* Significanty differsnt Irom placebo besed on change rom Basaline; p <0.05

20 070 8- Acvay Commens

Conclusions: Celecoxib in OA

¢ Effective in OA
* Recommended dose
—200 mg per day

~Can be administered in
single or divided doses

* Efficacy similar to naproxen

Celecoxib - Clinical Objectives

21 TS —

Indications Differentiation
* Osteoarthritis

¢ Gastrointestinal

* Rheumatoid * Platelet
Arthritis
¢ General Safety
* Management
of Pain

22 e 4 A Comrena

Design: 12-Week RA Studies

Placebo BID

Celecoxib 100 mg BID
Rheumatoid Arthritis Flare Celecoxib 200 mg BID

Celecoxib 400 mg BID
Naproxen 500 mg BID

T
Week 0 2 6 12
Arthritis Assessments X X X X

Measures of RA Efficacy

23 30 Ny 88 - Advmery Comourme

e ACR-20
* Number of Swollen Joints
* Number of Tender/Painful Joints

¢ Patient’s Global Assessment of
Arthritis

* Physician's Global Assessment
of Arthritis

* SF-36 Health Survey

24 [Ty empsm—
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Patient Disposition: 12-Week Studies

12-Week RA Studies
80 O Plasebo (nats2)
Study No. 0 Celacoxib 100 mg BID (nadss)
- - O Cebscoxib 200 mg BID (454}
022 023 Total -E 60 B Ceincozl 400 my BID (nadds)
] @ Nagrozen $00 mg BID (nedd3)
Treatment Group (n) =
Placebo 231 221 452 a ¥
Celecoxib 100 mg BID 240 228 468 °
Celecoxib 200 mg BID 235 219 454 E
Celecoxib 400 mg BID 218 217 435 :
Naproxen 500 mg BID 225 218 443 0 4 ] =
Completed Treatment Adverse Other
Total 1149 1103 2252 Fallure Event
Withdrawals
Pooled data
Planned sampie size - 200/group * Significantly ditfersnt from placebe; p<0.0§
25 P — 26 Py Rver—
ACR-20 at Week 12 ACR-20 at Week 12
50 th‘fy 177 50 Study 023
a0 @
]
£ .
o o
s 2 ks 2
-] [
® R

Placebo 100 200 400 500

Celecoxib  Naproxen
(mg BID)  (mg BID)

* Significantly different from placebo; p <0.05

27 LT r—

Placebo 100 200 400 500 Placebo 100 200 400 500

Celocoxib  Naproxen Celecoxib  Naproxen
(mg BID) (mg BID) {mg BID) (mg BID)

* Significantly ditferant from placebo; p <0.08

= Significantly differant rom celecoxib 100 mg BID; p <0.05

28 PIT R —

Number of Swollen Joints

4 Placebo -4 Celecoxib 200 mg 8ID -¥— Naproxen 500 mg BID
@ Celecorib 100 mg BID -4 Celecoxib 400 mg BIO
2 24
e
£ g 20 20
8w
5 "
CH
12¢ 12
ot—— T \ o1 T )
0o 2 6 12 o 2 6 12
Weeks
Study 022 Study 023

8 jointa axamined (xxsludes hips}

29

Pivotal RA Study - 023
SF-36 - Physical Health Domains

O Placebo (ne221}
O Celecoxib 100 mg BID (ne228)
© Celecoxib 200 mg BID (na218)
W Colecoxib 400 mg BID (ne217)

80 15 M Naproxen 500 mg BID (n=218)
&
2 10
3]
€ 5
H
Z o0

-5 ical Role Bodily General

Functioning Physical Pain Health




BEST POSSIBLE

Design: 6-Month RA Study

Celecoxib 200 mg BID
_Rheumatoid Arthvitis |
ymp i Diclof SR 75 mg BID
T T T T T 1

Week 0 4 8 12 16 20 24

Arthritis Assessments X X X X X X X

31 Py vs—r—

6-Month RA Study

Tender/Painful Joints* Swollen Joints®
& 25 16 @ Calacoxid 200 mg BID (na326)
n 4~ Diziolenss SR 75 mg BID (ne329)
“
[
$ 14
£
£
L 12
K]
‘6 -
s w0 102,
04 ——— r 0+ - y
0 4 8 12 16 20 24 0 4 B8 12 16 20 24
Weeks
* Significanty different from diclafenac; p<0.06
* 88 joints examined
» 86 joints examined (xxcludes hips)
32 PP y—r—

Conclusions: Celecoxib in RA

* Effective in RA
* Recommended dose
- 100 mg BID

—~ Some patients may benefit by
increasing the dose to a
maximum of 200 mg BID

» Efficacy similar to naproxen
¢ Sustained efficacy

Celecoxib - Clinical Objectives

33 PLep R —

Indications Differentiation

¢ Osteoarthritis ¢ Gastrointestinal

* Rheumatoid ¢ Piatelet
Arthritis
¢ General Safety
* Management
of Pain
- acute pain
— short term pain
— chronic arthritis pain

34 10 v 98 - Advmory Cormmeme

Pain Program

Model # 1
ACUTE PAIN
(0 - 24 HOURS)

* Post-dental surgery
- 3 pivotal studies

- single dose

» Post-orthopedic surgery
- 1 supporting study

-~ repeat dose

Pain Program

eshas s ‘>

Model # 1 Model # 2

ACUTE PAIN SHORT TERM PAIN
(0 - 24 HOURS) (1 -7 DAYS)
* Post-dental surgery s QA flare
- 3 pivotal studies - 3 pivotal studies

- single dose - muitiple dose

* Post-orthopedic surgery
- 1 supporting study

- repeat dose




BEST POSSIBLE

Model # 1
Design: Post-Dental Surgery Studies

Celecoxib 25 - 400 mg

Model # 1
Measures of Efficacy

* Time to Onset of Pain Relief

Surgery NSAID » Time Specific Pain Relief
Placebo . . <
T ] ¢ Duration of Pain Relief
Hour [} 12 24
Pain Assessments tresrsesreveenen .
37 PTerre—r— 38 Py e——"
Model # 1
Model # 1 ) Time Specific Pain Relief
Post-Dental Surgery Studies P e Colocoxi 200me 5D - Ruproten 400 mg 50
<@ Celecoxib 100 mg SO —¥— Naproxen Na 550 mg 50
Study No. o ——— — e—.—
025 027 070 Total I e T g e ) g e

Treatment Group (n)

e
Placebo 50 55 50 155 32 2 2
Celecoxib 100 mg - 55 50 105 s
Celecoxib 200 mg 50 56 50 156 2 1 1
Ibuprofen 400 mg 50 - - 50
Naproxen Na 550 mg - 54 35 89 ° ° o
072 4 6 81012 0 2 4 6 81012 0 2 4 § 8 1012
Hours
Srneg.e  Study 025 Study 027 Study 070
Bars I i iy pimosbo; pe0.05
39 20 - by G 40 0 8 Aoy Comrn
Model #1 Model # 1 - Supporting Study
TOTPAR (12) Scores Design: Post-Orthopedic Surgery Study
Study 025 Study 027 Study 070
30 30 V]
S 2 2 Placebo QID PRAN
5 - ) Celecoxib 100 mg BID PRN
3 2 B <k e Orthopedic Surgery
g 18 15 15 —_——] Celecoxib 200 mg BID PRN
210 10 1 10 Darvocet N-100 QID PRN
s l 5 l 5 T 1
° 551 L, % o [] Hour 0 12 24
Placebo 200 400 Placsbo 100 200 550 Placebo 100 200 S50 Pain Assessments cevevescsresenes .
Newaren ooy Neproxen
e Sod Sodiu
(mg)  (mg) (mg) preoeiy ) S
Score = 0-48
* Significantly different from placsbo; p<).06
= Significantly differant from celscoxib 100 mg; p<0.05
41 30 ov @ - Advmcry G 42 PIe v er—




BEST POSSIBLE

Model # 1 Model # 1
. . . Time Specific Pain Relief
Dosing Regimen: Post-Orthopedic Surgery Study
- Placebo (nuk8) & Calocoxd 200 mg 810 (n=58)
@~ Calocoxid 100 mg BID (n=td) -9~ Dervocet-N 100 mg QID (nest)
- . 10O mg —ep—q —_— —|—
EirstDose Second Dose ThimdDosa Eourth Dose e -
Darvocet N-100 + + + + 5 20 ! —
Colecoxib200mg  + . Pbo Pbo % 15 _—
Celecoxib 100 mg + + Pbo Pbo g 10
Placebo Pbo Pbo Pbo Pbo S os —
(] =
Y G ————— .
o 2 4 6 8 10 12 18 24
Remedication was allowed >4 hours after the first dose of study medication Soore 0.4 Hours
Bars indicate statistically signiticent diference irom placeho; pe. 05
43 36 v 08 - Advmary Camonsie. 44 20 M 34 - Advacry Commewe
. Model # 2
Pain Program Rationale: OA Flare Pain Model
Model # 1 Model # 2 * Pain is the primary symptom of OA
ACUTE PAIN SHORT TERM PAIN * Non-anti-inflammatory analgesics
(0- 24 HOURS) (1-7DAYS) (e.g., acetaminophen and opiates)
* Post-dental surgery « OA flare are efficacious in treating OA pain
- 3 pivotal studies - 3 pivotal studies
— single dose — multiole * OA model has been used to
9 multiple cose evaluate the efficacy of a variety of
* Post-orthopedic surgery analgesics including opiates and
- 1 supporting study centrally acting analgesics
- repeat dose
Brediey. JO. Brandt, KD, N £ngd J Med 1081 3250781
Jensen, EM., Ginsberg, F. Drug nvee! 1984; 8:211-218
a5 P va——— 46 Y vem—
Model # 2 Model # 2
Design: Three Pivotal 12-Week OA Studies American Pain Society (APS) Pain Measure
Placebo BID 1. Have you experienced any pain in the last 24 hrs?
Celecoxib 50 mg BID 2. How much pain are you having right now?
Osteoarthritis Flare Celecoxib 100 mg BID 3. Indicate the worst pain you have had in the past
Celecoxib 200 mg BID 24 hrs.
N
T armxf . 5?0"? B'D, T 4. Indicate the average level of pain you have had in
Day 0 1 2 3 4 5 6 7 the past 24 hrs.
APSpainmessures X X X X X X X X 5. Indicate how pain has interfered with function.
JAMA, December 20, 1996, Vol. 274, No. 23
a7 Py —" 18 T va—




BEST POSSIBLE

Model # 2
Average Pain in Past 24 Hours
& Placebo 4 Celecoxib 100 mg 810 ~¥- Naproxen 500 mg BID
4@ Calecoxib 50 mg BI0 4 Ceiscornib 200 mg BID
7 — :: -
Nagrozes
]
H
3
§ 5
=
‘l
-]
01 2J345¢67
Day
Study 020 (Knee)

Score « 0-10

* Bars indicate statistic, significani diffarence from placebo; £ <0.05

Model # 2
Average Pain in Past 24 Hours
& Plocase & Celscozid 100 mg BIO ~¥- Nagroxen 500 mg BID
@ Celocozd 54 mg BIO -« Calscozd 200 my BID
S DR el
200 =g 1 — Vaprosms ——t
et [
o
3
e s B
[ ]
|
. 4
ol e 04— ——
01234567 01234687

Day
Study 020 (Knee) Study 021 (Knee)

Seore e 0-1

0
* Bare indicate stetistically significant ditfersnce from placeba; £ <0.08

49 30 Nov T - Advacry Cammares 50 0 Mav 08 - Advemey Camvriten
Model # 2
Average Pain in Past 24 Hours Celecoxib in Analgesia
D SR b snsingiottid St + Efficacy was demonstrated by replicate
e 0mg—s studies:
7 — rma— 7 R T — Nomy——t .
Mapronsn - Model # 1: acute pain - 3 post-dental
' s 6 surgery studies; single dose
¢§ s s — Model # 2: short term pain - 3 OA flare
§ ¢ studies; multiple dose over several days
=
“< 4 4 * Recommended dose:
e
°0|234567 0012‘034557 001 4 7 _1o°mg°r200mgB|D
ay
Study 020 (Knee) Study 021 (Knee) Study 054 (Hip) - For acute pain, the second dose may be
B e onte ificant differencs rom plassbo; P <0.06 administered as early as 4 hrs
51 e — 52 Y royvemsm—

Celecoxib - Clinical Objectives

Safety Database

Active
—— . i Celecoxib  Control
Indications Differentiation Piscebo
. i Pharmacokinetic Studies 281 1,023 280
* Osteoarthritis * Gastrointestinal Analgesia Studies 205 748 205
*» Rheumatoid * Platelet North American Arthritis Trials 1,864 5,704 2,768
Arthritis Intornational Arthritls Trial 0 672 670
* General Saf i - -
« Management ety Long-term Open Label Arthvitis _ — 4,499 -
of Pain 2,450 12,646 3343
T~
Total 18,439°
¢ 13,072 unique
53 e e—— 54 PPy vE—




BEST POSSIBLE

General Safety Analyses

* Serious adverse events and deaths

* Incidence of adverse events and
withdrawals:

Serious Adverse Events

Active
Placebo Celecoxib®  Controf
{n=2450) (n=12,646)  (n=3343)

SAEs Incidencs, No. (%) 34 (1.4) 341(27)  61(1.8)
— North American Arthritis Trials Events/100 patient-yrs 15.9 104 1.3
" Gastrointestinal, No. (%) 6(0.2) 39(0.3) 10 (0.3)
- .Il.’qnlg-term Open Label Arthritis Events 100 pationt-yrs 28 12 3
ria
Cardiovascular, No. (%) 7(0.3) 53(0.4) 4(0.1)
* Laboratory results Events/100 patient-yrs 33 16 07
* Al dosss
55 20 Mo 38 - Adveacry Commatee 56 20 Mo 84 - Advemry Comemtnre
North American Arthritis Trials
Deaths Adverse Events with >5% Incidence in Any
Treatment
Active Celecoxib
Placebo  Celecoxib* Control Placebo  Celecoxib* 400 mgBID NSAID
(n=2450) (n=12,646) (n=3343) Adverse Event (na1864)  (n=4146)  (n=615)  (n=2098)
Deaths Incidence, No. (%) 0000)  22(02)  4(01) Any Event 548 604 602 6.7 "
Events/100 patient-yrs 0.0 05 0.7 Headache 20.2 15.8° 145" 148
Dyspepsia 62 8.8° 81" 120°
Cardiovascular deaths, No. (%) 0 (0.0) 16(0.1) 2(0.1) URTI 67 81 7.0 9.9
Events/100 patient-yrs 0.0 0.3 04 Diarrhea as 56° 65° 6.1
Sinusitis 43 5.0 5.4 46
Abdominal Pain 28 41 33 8z~
Nausea 42 35 36 5.6
* Pationts who racalved sither celecozib 100 mg BID, 200 mg BID or 200 mg O
* Signdicantly dffersd {rom plecebo; p0.08
* Ali doses * Signifcantly different from celecozib 100 mg BID. 200 mg BID or 200 mg QD
57 Y v—— 58 Py ve——
North American Arthritis Trials

Adverse Events Causing Withdrawal with
Incidence >0.5%

Celecoxib
Adverse Placebo  Celecoxib* 400 mg BID NSAID
Events {n=1864)  (n=4146) (n=615) (n=2098)
Any Event 6.1 71 6.8 9.7
Abdominal Pain 0.6 o8 0.3 21"
Dyspepsia 0.6 0.8 0.8 1.6*
Rash 0.6 0.8 11 0.3"
Diarrhea 0.3 0.3 0.3 04
Nausea 0.6 0.5 0.3 0.9
Pruritis 0.2 0.2 0.5 0.0
E
Ulceration 0.0 <0.1 0.0 0.6"

* Patiants who reosived ather culaceni 108 mg BI0, 708 g BI0 o 28 mg 00

* Bignificantly diferant rom pleceho: ped 3

"!Mﬂmmml-sn.ﬂ:muﬂnm

59 [PIeyve——

Adverse Events With an Incidence >5%

Incidence, %

Long-term
North American Open

Adverse Event Arthritis Trials* Label Trial

(n=4146) {n=4499)
Headache 158 16.0
URTI 8.1 1449
Dyspepsia 88 10.1
Sinusitis 5.0 92
Diarrhea s6 77
Accidental injury 29 72
Abdominal Pain 41 55
Nausea 35 54

* The cohamn shows the incidence of adveres svents lor celecozid 108 mg BID, 200 mg QO and B0

80 YT vas——

10




BEST POSSIBLE

Laboratory Analyses

* Hepatic
* Renal

61 30 Nov 98 - Advary Commema

All Arthritis Trials
Incidence of Elevated ALT (%)

0 3 ULN
. Q sxULN

:

na327)

Incidence of
Elevated ALT (%)
5

2 Lo [
o >

(n=1786) (n=6188) (n=1322) (n=1018)

* Significantly different fom celecoxib: p <0.06
Al dossa

62 PR p—

North American 12-Week Placebo and Active-Controlied Arttwitis Trials

Incidence of Abnormal Renal Lab Tests (%)

Celecoxib
100 and 200 Naproxen
Placebo mg BID 500 mg BID

Creatinine
>1.8 mg/dL 0.1 0.1 0.0
>3.0 mg/dL 0.0 0.0 0.0
Potassium
>5.5 mmolL 03 0.4 0.8
>6.0 mmolL 0.0 0.0 0.0
Uric Acid
<148.7 pmol. 0.5 0.8 0.7
<119 umolA. 0.2 0.1 0.1

Placebo n = 1003 - 1080; celecox n = 2054 - 218%; neproxen n = $78 - 1072

63 rryvem—

Conclusions: General Safety of Celecoxib

Well tolerated
Similar short and long term safety profiles

Incidence of adverse events
- less than NSAIDs
- higher than placebo

Laboratory tests results similar to placebo

Incidence of elevated liver function tests
lower than with diclofenac

64 T Nov 94 - Advmary Camerteye

Two Forms of Cyclooxygenase

Arachidonic Acid

SN

COX-1 COX-2
1 PGs l PGs
Gl Tract Inflammatory Cells
Platelet (TxA) Female Reproduction
Kidney Kidney
Most tissues Brain
65 20 M W5 - Advmary Comms

North American Arthritis Trials
Incidence of CNS/Psychiatric Adverse Events >0.5%
Placebo Celecoxib* NSAID

Adverse Event (n=1864) (n=4146) (n=2098)
Any Event 284 25.4° 235
Headache 20.2 15.8° 14.8°
Insomnia 23 23 23
Dizziness 1.7 20 23
Hypertonia 08 19" 02°
Anxiety 0.6 0.8 0.6
Migraine 1.1 07 0.7
Lag Cramps 0.5 0.7 0.9*
Somnolence 0.4 0.6 03
Paresthesia 0.4 05 0.3
Withdrawals 0.7 1.1 0.7

11




BEST POSSIBLE

Effects on Renal Function

* Renal-related adverse
events

+ Effects on blood pressure

* Renal pharmacology
studies

— heaithy elderly

- chronic renal
insufficiency

67 0o 90 Adracry Carrn

North American Arthritis Trials
Incidence of Renal Adverse Events >0.5%

Placebo Celecoxib® NSAID

Adverse Event (n=1864) (n=4146) (n=2098)

Any renal event 25 4.3 4.1*
Generalized Edema 0.0 0.1 0.5
Peripheral Edema 11 2.1* 2.1*
Hypertension 0.3 0.8 0.7
Aggravated Hypertenslon 0.4 0.6 0.3
Withdrawals 0.2 0.3 0.3

* 100 mg BID and 200 mg OO o BIO
* Significanty t rom placabo; p <0.06

68 2 40 Ay Comin

Placebo- and Active-Controlied Arthritis Trials

Effects on Blood Pressure in 12-Week

Arthritis Trials
Blood Pressure (mm Hg)
_n_ Basgeline Mean Change + SE
Placebo 2194 132779 -1.9203/-1.0+0.2
Celecoxib* 4410 132/79 05+03/-04x01
Naproxen 2150 133/79 <09+03/-0.5+0.2

* dosss of 50-400 mg BID
Treatments wers not significantly different

69 Py —rs—

Renal Pharmacology Studies

* Objectives:
— Assess effects vs. placebo and naproxen
* Design:

- Healthy elderly and patients with chronic
renal insufficiency

- Duration - 7 to 10 days
* Results:
- No effects on GFR

- Transient reduction in sodium excretion
(24-48 hrs) similar to naproxen

70 30 Mow 08 - Advwery Comantion.

Conclusions: Celecoxib Renal Safety

* Renal adverse events - uncommon and
similar to NSAIDs

* No effects on blood pressure

* Transient reduction in sodium excretion
similar to naproxen

* Low incidence of edema

* No evidence of serious metabolic
abnormalities with celecoxib or NSAIDs

Celecoxib - Clinical Objectives

Indications
¢ Osteoarthritis

Differentiation

¢ Gastrointestinal

¢ Rheumatoid * Platelet
Arthritis
¢ General Safety
* Management
of Pain




BEST POSSIBLE

Effects on Platelet Function

* Bleeding-related adverse
events

* Platelet studies
-single dose
—multiple dose

73 PO R veE—

North American Arthritis Trials
Incidence of Bleeding-Related Adverse

Events >0.5%
Placebo Celecoxib® NSAID

Adverse Event (n=1864) (n=4146) (n=2098)
Any Bleeding-Related

Event 1.6 1.8 3.8
Anemia 0.4 0.5 1.6°*
Ecchymosis 03 0.4 1.0* =
Withdrawalis 0.0 <0.1 0.3

“ 100 mg BID and 200 mg QD ot BID
* Significantly difersnt from placebo; p <0.06
= _Significandy ditterent from celecoxib; p <0.05

74 P —

Platelet Studies

¢ Objectives:
- Assess effects vs placebo and NSAIDs
» Design:
-5 studies in healthy volunteers
- Duration - 1 to 10 days
* Results:
- No effect at 2X the therapeutic dose:
* platelet aggregation
* TxB, production
¢ bleeding time

75 PLeT g em—

Conclusions: Celecoxib Effects on
Platelet Function

* Bleeding-related adverse events -
uncommon, significantly lower than
NSAIDs and similar to placebo

* No effect on serum TxB, levels, platelet
function or bleeding time at 2X the
therapeutic dose

* Platelet studies supported the COX-1
sparing effect of celecoxib

76 3 Mo 80 AdvacryCommis

Celecoxib - Clinical Objectives

Indications Differentiation

* Osteoarthritis ¢ Gastrointestinal

* Rheumatoid ¢ Platelet
Arthritis

* General Safe

* Management Yy
of Pain

77 30 Now 08 - Advawy Comntiee

MUCOSA Trial

—8— Placebo « NBAIDe (nedd39)
—v— Mlsoprasiol + NSAIDe (neddse)

Probability of
UGI Event

=001

SEEE

Py

0 & 9% 120 150 180
Time (Days)

Derived trom Silverstsin ot al., Ann intern Med 1906:123:241-248

78 L —
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Prospective Evaluation of Gl Effects

* Gl symptoms
* Endoscopy findings
=5 arthritis trials

* Analyses of UGI ulcer
complications

79 07 3 Ay G

North American Arthritis Trials

Gl Adverse Events

50 -
O Pacsbo (n=1084}
@ 40 . O Celocozid 200400 moMay (ned146)
€ had U B NSAID (ne2088)
] -
= 301
[
a
5 207
R
10 4
0+

* Signi
= Signiticanty different from celecoxiB?
80 0 e 08 Ay Commima

North American Arthritis Trials

Gl Adverse Events Causing Withdrawal with an
Incidence >0.5%

Treatment Group

Placebo Celecoxib NSAID
Adverse Event {n=1864) {n=4146) (n=2098)
Any Gl Event 20 27 6.3
Abdominal Pain 0.6 10 21"
Dyspepsia 0.6 0.8 1.6*
Diarrhea 03 0.3 0.4
Nausea 0.6 05 0.9
Esophageal Ulceration 0.0 <0.1 0.6*

* Patiente who recelved either oelecoxib 100 mg BID, 200 mg BID or 200 mg GD
* Bignificantly different fram placebo; p<0.06

* Significantly different from celecoxib: p<0.06

81 0 e @ - Advwmery Cortmmrere

Prospective Evaluation of Gl Effects

¢ Gl symptoms
* Endoscopy findings
-5 arthritis trials

* Analyses of UGl ulcer
complications

82 LTy vemp—

Endoscopic Ulcers are Surrogates for
UGI Ulcer Complications

Design: 12-Week Studies

* Rationale: Placebo BID
— NSAIDs reduce mucosal prostaglandins
and cause ulcers Arthritis Flare Celecoxib 50 - 400 mg BID
- Ulcers can result in bleeding, perforation or
outlet obstruction : '“P“""l"'w mg BID '
- Exogenous prostaglandins reduce both Week 0 2 6 12
endoscopic uicers and ulcer complications
by ~50% over six months®b Endoscopy X b3
» Agrawal ot al., Dig Ois Sci 1095; 40:1126-1131
b_Silverstein ot al.. A intern Med 1966; 123:241-240
83 Py pe— a Py ve—

14
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Mucosal Grading Scale

12-Week Endoscopy Studies

Grade anm Study No.
0 No visible lesions (normal mucosa) 021 022 Total
1 1-10 petechise T o ® i —_— b
. restment Group (n
2 >10 petechiae Placebo 247 231 478
3 1-5 erosions® Celacoxib 50 mg BID 258 - 258
4 6-10 erosions Celecoxib 100 mg BID 240 240 480
. . Celecoxib 200mg BID 237 235 472
5 11-25 erosions _Celecoxib 400mg BID  — 218 218
6 >25 erosions Naproxen 500 mg BID 233 225 458
7 Ulcer= Total 1215 1149 2364
. M“—Ilmu"hﬂhhm et depth
- M\d-m“u-q.ﬂnhmll-ﬂl_-nwﬁwm wwm-mm
85 Y — 36 T srve—
. RA and UGI Safety Study - 022
Incidence of Gastroduodenal Ulcers .
12-Week Studies Incidence of Ulcers
z 2 Study 021 - OA . = Study 022 - RA - 7 F: 3 Gastrie . 25 Due
5 20 2 § o x
2 18 ' 2 15 15
3’ 10 0 3 10 10 .
$ s s £ 5
:. 000 o mimimiil NN |
; sommsoooﬁmwommsoo 100 200 400 00 Placsbo 100 200 400 500
T Celmcod Calocoxib Napro Celscoxly Napro;
N g ool moBO)  (m8i0) ™80 (mgaiD)
'lmm-umﬂoh-—n-mpam| ;m.wz:-.:ua;:b?ummlhpﬁ.m
87 W o 95 - Aty Comeruy 88 2 e 4 - Asvasry Commane
' o~
e o
idérite of Gastroduodenal Ulcers
Design: 6-Month RA Study 6-Month Study
g -3
Celecoxid 200 mg BID § 20
Rheumatoid Arttvitis 5 M
Symptomatic Diciofenac SR 75 mg BID g 0
T 1
Week 0 12 24 2
K] S
Endoscopy X s, | |
[ ib [ SR
200 mg BID 75 mg 81D
(nm212) (n=218)
'm“h—*ﬂ:pﬂ.ﬂ|
89 0 Moy 6 . Advanry Comummu % L I
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BEST POSSIBLE

Qm«ra{r/
Inefdence of Ulcers

6-Month Study

Rationale for Serial Endoscopy Trials

= 25 ° . .
8 o e sh T * Asymptomatic ulcers may form
§ 2 and reheal without detection
E 15 (with long intervals between
= . i
1 . endoscopies)
€  Serial endoscopies might better
® 5 . . .
® estimate the true incidence of
a
o Gastric o ulcers
* Significantly different from celecoxib; Pad 007
2 Significanty different from celecoxib; Px0.003
o1 Pyav—— 92 Pyro—r—

Design: 12-Week Serial Endoscopy Studies

12-Week Serial Endoscopy Studies

Study No.
Celecoxib 200 mg B!D
Osteocarthritis or 962 LUAR T—Otal
Rheumatoid Arthritis Treatment Group (n)
NSAID Celecoxib 200 mg BID 270 366 636
T 1 | Naproxen 500 mg BID 267 - 267
Week 0 4 8 12 Diclofenac 75 mg BID - 387 387
Ibuprofen 800 mg TID - 346 346
Endoscopy X X X X
Total 537 1099 1636
Planned sample size - 200 to 240/group
93 P 94 P e—ra—

UGH Safety vs Diclofenac and lbuprofen Study - 671
Cumuiative Incidence of Gastroduodenal

Ulcers
3? §0, O Celecoxid 200 mg BID
< O Diclotenac 76 mg BID
5 40 B Ibuproten 800 mg TD
Q
S 0 .
=
=
2 20
2
& 10
s
o o

* Significantly different from celecaxib and p 0.00)

95 [T SV —

UG Safety vs Diclofenac and Ibuprofen Study - 071
Cumulative Incidence of Gastric & Duodenal

Ulcers
50 € Celecond 200 mg BIO
O Diciofensc 75 mg BID
40 B Buprcten 500 mg TIO

Patients with Ulcer (%)

* Significantly differant from P .08

96 T e 08 - Aty Carumme
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BEST POSSIBLE

UGH Satety vs Naproxen Study - 062
Cumulative Incidence of Gastroduodenal

Ulcers
O Celecoxib 200 mg BID
§* 504 R Neproxen 500 mg BID
5 901
S .
=] 304
£
=
3 20 hd
2
§ 10
K
a of
0-4 08 012
Weeks
* Significently different from p <0.001
97 20 Nov 08 - Avmory Gomeaem

UG! Safety vs Naproxen Study - 062
Cumulative Incidence of Gastric & Duodenal

Ulcers

~ 50 50 O Cetocorib 200 mg 810
b B Neprozen 500 mg BID
3@ -
2w .
®
2% .
£ w0
]
s [}

04 08 012 04 o8 0-12

Gastric Duodenal
Weeks

* Significantly ditferent from celecoxib; p <0.05

98 0o 84 Ay G

Celecoxib Endoscopy Studies

* Endoscopies in over 4,700 arthritis
patients

* Incidence of UGl ulcers
- similar to placebo in replicate studies
— statistically lower compared to:
* naproxen
« diclofenac
* ibuprofen

99 0o 8 Ay G

Prospective Evaluation of Gl Effects

* Gl symptoms
* Endoscopy findings
-5 arthritis trials

* Analyses of UGl ulcer
complications

100 20 o 84 Advary Cormms

Identifying UGl Ulcer Complications

UGI Ulcer Complications Committee

* External Committee
prospectively defined UGI ulcer
complications

* Investigators reported potential
cases from OA and RA trials

* Committee reviewed and
adjudicated cases

* Committee was blinded to
patient, study and treatment

101 @ Ay G

* Fred Silverstein, M.D.
* Naurang Agrawal, M.D.
¢ Jay Goldstein, M.D.

102 = 20 Ay Camme




BEST POSSIBLE

Categories of UGI Ulcer Complications

UGI Ulcer Complications Program Overview

Open Label Trial

. Controlled
* Bleeding Trials NDA  Safety Update
® Perforation No. Studies 14 1 -
. Gastric Outlet Obstruction No. Patients 11,008 4499 5155
No. Patient-Years 1763 2672 5002
103 20 N 98 - Advmary Camem 104 X Now 08 - Advmory Comurrme

UGl Ulcer Complications
Controlled Trials

No. No. K-M Patient  Events/ Annual
Treatment Patients Events Est’ Years 100Pt Yrs. Incidk
Placebo 1864 0 0 208 0 - 0.00%
Celecoxib 6376 2 0.036% 1020 0.20 0.20%
NSAIDs 2768 9 03%3% 535 1.68 1.68%™

* Estimates of cumulative event rate through 11 Weeke
- different trom celecaxib and placebo: p < 0.06
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UGI Ulcer Complications
Celecoxib Open-Label Study

No. No. K-M Patient  Events/ Annuat
Patients Events Est® Years 100 Pt Yrs. Incidence
NDA 4499 7 0219% 2672 026 0.26%
Safety
Update 5155 9 0226% 5002 0.18 0.18%

* Estimates of cumulative svent rate through 18 Months
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UGI Uicer Complications

No. No. KM Patient Events’  Annual

Patients Events Est® VYears 100Pt Yrs. incidence
NDA 4499 7  0219% 2672 026 0.26%
Safety
Update §155 9  0226% 5002 0.18 0.18%
CONTROLLED TRIALS
Celecoxib 6376 2 0.036% 1020 0.20 0.20%

* Estimates of cumulative even! rate Brough 19 Months

Conclusions: Gl Effects of Celecoxib
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¢ NSAID Gl class labeling is obviated:
- similar to placebo:
* UGl ulcers
¢ ulcer complications

— compared to NSAIDs showed a
significant reduction in:

» Gl symptoms
* UGl ulcers
* ulcer complications
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Celecoxib - Differentiation Summary

NSAIDs Celecoxib
Gastrointastinal Gastrointestinal

= Ulcers - Uicars and complications

-c“p““w'. simniler to placsbo

~ Symptoms - Reduction in uicers and

complications
- Reduction in symptoms

Hemostasis Hemostasis

- Inhibit pisteiats = No effect on piateiet function
Hepatic Hepatic

- Elevated LFTs = No ejevation in LFTs
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COX-2 Inhibitors:
Mechanism Based Drug Targeting

C_elecoxib
COX-1 COX-2
Gl Tract Anthritis
Plateiet and Pain

\ \

Specificity +  MaximalEfficacy = SPoTRC COX2
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APPEARS THIS WAY ON ORIGINAL




